Low level lindane exposure alters extinction of conditioned fear in rats.
Gamma-hexachlorocyclohexane (lindane) is a pesticide with the potential to produce long-term effects on fear or anxiety due to its targeting of the GABA(A) receptor in the brain. Multiple chemical sensitivity (MCS) is a human condition that has been attributed to repeated chemical exposures, with pesticides heavily implicated in the initiation of MCS. The symptoms in MCS patients are wide ranging but prominent among these in a subset of patients is increased evoked panic responses. Drawing a parallel between these responses in MCS patients and a panic model in rats, these studies explored a potential animal model for MCS. The effects of repeated lindane exposure on conditioned fear behavior was examined in adult male Sprague-Dawley rats. Animals were administered vehicle or lindane (intraperitoneally) for either 3 days/week (1, 2 or 5mg) or 5 days/week (2mg) over 2 weeks, and 18 days later were examined for anxiety levels on an elevated plus-maze. One day later, animals were trained for fear conditioning to an odor conditioned stimulus (CS). Freezing behavior was measured 1 day later in the context where pairing occurred, and then for a total of 6 days in a different environment in which either no CS or the CS was presented. After a second 18-day period of no treatment, rats were again tested for their freezing response to the CS for 2 days. Lindane pretreatment did not alter elevated plus-maze performance, nor did it alter contextual freezing behavior. However, pretreatment with lindane decreased the extinction of fear conditioning to the CS such that freezing behavior in controls was significantly lower than in lindane-pretreated rats, and this effect persisted during testing 18 days later. The results indicate that repeated low-level lindane exposure may produce long-lasting changes in anxiety-related neural circuitry. This suggests that odor-triggered symptoms associated with an aversive event may persist in MCS patients because of the ability of some chemicals to alter fear or anxiety circuitry in the brain.